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The so-called HED suite of achondrites (Howardites, Eucrites, and Diogenites) makes up the 100 largest suite of igneous rocks available from any Solar System body besides the Earth and the Moon 101 (Mittlefehldt et al., 1998 
164
The textural and mineralogical investigations of the sample were performed by optical and 165 electron microscopy on a thin section (PL07217). 
178
Prior to micro-Raman spectroscopy, investigations of zircon grains were performed on the 179 JEOL A840 SEM at conditions described above. BSE imaging allowed selection of 10 appropriate 180 grains with sufficient diameter ranging from 10-25 µm that were free of cracks and inclusions, and 
230
The bulk chemical composition of NWA 5073 has been determined at the Institut
231
Universitaire Européen de la Mer (IUEM), Plouzané, using ~100 mg of powdered sample material.
232
The powdered whole rock fraction, derived from initially ~12 g sample material and devoid of fusion 233 crust, was precleaned with ethanol and ultra pure MilliQ® water in an ultrasonic bath, before it was 234 carefully crushed into small pieces in an agate mortar. Subsequently, a representative fraction of 0.48 235 g was powdered. About 100 mg of the latter were used for bulk rock analyses. Major elements (Ti, Al,
236
Cr, Fe, Mn, Mg, Ca, Na, K, and P) were determined by ICP-AES (inductively coupled plasma-atomic 237 emission spectrometry) using the procedure described by Cotten et al. (1995) . 
251
Replicate analyses of the USGS basaltic-glass standard BIR-1G run at intervals during the analytical 252 session, yielded an external reproducibility generally better than 5% (1σ relative standard deviation).
253
Analytical and data reduction procedures followed those described by Barrat et al. (2009 Table 2 ).
304
Occasionally, very thin (<1µm) exsolution lamellae of augite in the host pyroxenes can be observed
305
(e.g., veins within large pyroxene laths (Fig. 4) .
330
The mesostasis consists of tridymite laths up to 0. 
383
Although NWA 5073 is characterized by a low FeO/MgO ratio (Fig. 7, Table 3 ), it displays high 384 levels of concentrations for incompatible elements, as exemplified by the REEs (Fig. 8) (Table 5 ). The frequency shift is attributed to an increase in interatomic distances, i.e., to a slight expansion of the lattice of the crystalline domains, whereas the increase in linewidths is attributed to 432 the fact that the distribution of bond lengths and bond angles within and between SiO 4 tetrahedra 433 becomes increasingly irregular (Wopenka et al., 1996) .
434
In caused re-melting of mesostasis components, and a depletion of light rare earth elements (LREE) of the whole rock, which has not been observed (Fig. 8) 
508
Assuming a maximum reheating temperature of 1100°C and that the reheating process possibly also 509 triggered Fe-diffusion along cracks and cleavage planes in large pyroxenes (Fig. 3d) Table 2 ). Since the pyroxene, which melts incongruently,
584
does not contain significant Na, the crystallizing plagioclase has to be low in Na and, consequently, 
